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(57) Abstract 

The piesent invention nlales to a method for manufacturing compresses, towels, surgical towels or like articles for absorWng blood 
and other body fluids. The method according to the invention comprises combining together a fiist and a second web of material (3, 4), 
of which at least one web includes an absofbent first layer (5). which is wrinkled permanently over the whole of its surface, and a snoooth 
second layer (7) of thcmwplastic material which is fastened to the first layer, and of which the second web at least includes a first layer 
(6) which is wrinkled over the whole of its surface, wherein Ac webs are combined with the wrinkled firet layers (5, 6) remote from one 
anodier, joining the two webs (3, 4) together and cutting the articles (18) to be maaufactored from thus joined weba. 
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A HCTHOD OF MANUFACTURIKG ABS0RBE17T ARTICLES, SUCH AS 
ABSORBEKT TOWELS, SURGICAL TOWELS OR THE LIRE, AND AN 
ARTICLE MANUFACTURED IN ACCORDANCE WITH THE METHOD 

5 The present invention relates to a method of manufacturing 

articles for absorbing blood or other wound fluids, such as 
compresses, surgical towels and like articles, and to an 
article manufactured in accordance with the method. 

10 Surgical towels, so-called abdominal towels, are used for 

many different purposes in operative surgery • For instance, 
such towels are used to prevent blood flowing into the area 
of the operation wound in the case of abdominal operations, 
preventing leakage of blood past the region of the opera- 

15 tion wound, to mop-up blood that has lesiked past the wound, 

and so on. Towels of this kind shall thus be effectively 
absorbent, easy to bring to a desired shape and readily 
handled in general. Since a large number of surgical towels 
are used in operative surgery, they should also be simple 

20 and cheap to manufacture. 

Surgical towels which are comprised of two or more gauze 
layers that are joined together by a circumf erentially 
extending seam fulfil the aforesaid requirements to a large 

25 extent, but have the drawback of containing a high propor- 

tion of fuzz or fluff, in other words release too many 
loose fibres or "linters" that can fasten in wounds or 
tissue, and are complicated in manufacture due to the fact 
that it is necessary to sew the gauze layers together. To 

30 avoid these drawbacks, surgical towels made of nonwoven 

fabric and having a low fuzz content have been proposed, 
and it is also known in the present context to enclose a 
layer of material which has a high fuzz content between two 
layers of material of low fuzz content, in order to obtain 

35 a product of low total fuzz content. One drawback with the 

use of nonwoven material is that the material has a 
tendency to slide against tissue and therewith move from 



wo 95/OOW 



PCT/SE94/00624 



2 

its intended position in a wound area, for instance. 
Nonwoven materials are also difficult to grip and are 
relatively thin and therewith have a relatively low 
absorbance capacity per unit of area. This means that it 
5 may be necessary to use several mutually joined nonwoven 

layers in order to obtain the desired absorbency per unit 
area of the manufactured surgical towel, leading to 
relatively complicated and expensive manufacture. 

10 The object of the present invention is to provide a simple 

and cost-favourable method of manufacturing articles of the 
aforesaid kind which satisfy high functional requirements. 

This object is achieved in accordance with the invention 
15 with a method of the aforesaid described kind which is 

characterized by mutually combining a first and a second 
web of material, of which at least one web includes an 
absorbent first layer which is permanently wrinkled over 
the whole of its surface, and a smooth second layer of 
20 thermoplastic material which is fastened to the first 

layer, and of which the second web at least includes a 
first layer which is wrinkled over the whole of its 
surface, wherein the webs are combined with the wrinkled 
first layers facing away from each other; and in which 
25 method the two webs are joined together and the articles to 

be manufactured are cut from the thus combined webs of 
material. 

According to one embodiment of the invention, there are 
30 used webs of material which each include an absorbent first 

layer which is wrinkled permanently over the whole of its 
surface, and a smooth second layer of thermoplastic 
material which is fastened to the first layer; wherein the 
two webs are joined together along the contours of the 
35 articles to be manufactured and the articles to be manufac- 

tured are cut from the thus combined webs along the join 
lines. Joining of the webs and cutting of finished articles 
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is effected preferably in one single operation and with the 
aid of ultrasound welding. 

According to one variant of the preferred embodiment, the 
5 article is provided with a hanging strap when joining the 

webs together and cutting-out the finished articles. Each 
first layer of the webs is permanently wrinkled by advanc- 
ing the first layer to an ultrasound welding device at a 
higher speed than the speed of the layer to which said 
10 first layer shall be fastened, and by joining the layers 

together with the aid of a pattern of discrete fastening 
points which extend across the entire surface of the first 
layer. 

15 According to another variant of the inventive method, a 

third web of absorbent material is introduced in between 
the mutually facing smooth layers of the first and second 
webs prior to joining the webs together. 

20 The invention also relates to an article manufactured in 

accordance with the aforesaid method, said article being 
characterized in that it includes two absorbent first 
layers which are permanently wrinkled over the whole of 
their surfaces, and at least one second, smooth layer of 

25 thermoplastic material, said layers being joined together. 

According to one embodiment, the article includes two 
smooth second layers. 

30 According to a preferred embodiment, the article includes 

a hanging strap which is formed integrally with the 
remainder of the article, and the first layer is comprised 
of two- layer material. 

35 The invention will now be described in more detail with 

reference to the accompanying drawings, in which 
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Fig. 1 illustrates schematically a plant for manufacturing 
articles in accordance with one embodiment of the inven- 
tion; 

Figs. 2-5 illustrate different ways of cutting-out surgical 
towels; 



20 



Fig. 6 is a perspective view of an inventive surgical 
towel ; 

10 

Fig. 7 is a sectional view taken on the line V-V in Figure 
6; and 

Fig. 8 is a schematic view of a plant for manufacturing 
15 articles in accordance with a second, preferred embodiment 

Of the invention. 

Figure l illustrates a surgical towel manufacturing plant 
which includes two identical plant arrangements l, 2 which 
function to produce a respective web of material 3 and 4. 
The webs are comprised of a wrinkled, absorbent first layer 
5 and 6 respectively, which are fastened to a respective 
smooth second layer 7 and 8. m the illustrated case, the 
first layers 5, 6 are comprised of two material layers 9, 
10 and 11, 12 respectively. 

The plant also includes means for combining the webs 3, 4 
with their smooth layers 7 and 8 facing one another. These 
means are comprised of feed rollers 13, 14, which together 

30 with feed rollers 15, I6 advance the combined webs 3, 4 

through a device 17 which functions to join the webs 
together and to cut surgical towels therefrom. The surgical 
towels cut from the webs are then passed to a station (not 
shown) on a conveyer 19 for instance, where the towels are 

3 5 Sterile-packaged . 



25 
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Figures 2-5 illustrate from above different ways in which 
surgical towels 18A-18D are cut from the webs 3, 4 in the 
device 17. 

Figure 2 illustrates a pattern of cutting lines 2 OA with 
the aid of which rectangular surgical towels 18A with 
rounded corners are cut from the webs 3, 4. 

In the Figure 3 illustration, rectangular surgical towels 
10 18B are cut-out along the cutting lines 20B. These towels 

differ from the towels 18A, in that hanging straps 21B are 
also cut-out from the webs 3, 4. The straps are provided 
with a slot 22B so as to enable them to be hung on a hook 
or like device. 

15 

Figure 4 illustrates a variant of the inventive method 
of an inventive surgical towel, in which a strip 24C of 
textile material, non-woven material, or plastic material 
is placed between the edges of the towel cut-outs that 

20 extend in the machine direction. These strips are conve- 

niently placed between said edges when bringing the webs 3, 
4 together, with the aid of the rollers 13, 14. The cutting 
lines 20C also define in this case a generally rectangular 
surgical towel 18C including a hanging strap 21C which coh- 

25 stitutes an extension of the towel 18C edge-parts extending 

in the machine direction • A slit 2 2C is cut from respective 
hanging straps 21C, and the strip 24C reinforces the strap. 
It will be understood that a strengthening strip may also 
be laid in the strap 21B of the surgical towel 18B shown in 

30 Figure 3. 

Figure 5 shows another example of how a hanging strap 2 ID 
provided with a slit 22D can be cut from the surgical 
towels 18D cut from the webs 3, 4, along cutting lines 20D. 
35 In addition to the position of the strap 21D on the 

surgical towel 18D, this example also differs from the 
earlier described examples by virtue of breaks or interrup- 
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15 



20 



tions 23D in the strap cutting line 2 0D1 facing towards the 
remainder of the towel. As a result, the straps 2 ID will 
remain appended to the remainder of an associated surgical 
towel after cutting the towels 18D from the webs. This 
gives the user the choice of allowing the strap to remain 
attached to the towel, or of tearing-off the strap, 
whichever is desired. It will be understood that the 
surgical towels 18B and 18C can also be provided with 
detachable straps in a similar way. 



The device 17 is preferably comprised of an ultrasound wel- 
ding device comprising an anvil roller 25 which includes 
radially and outwardly projecting anvils configured so that 
welding together of the webs 3, 4 and cutting of the 
surgical towels 18 therefrom will be effected in one single 
operation. This can be achieved with anvils having anvil 
surfaces that are located at mutually different levels, 
wherein the radially outer surface forms a cutting surface, 
while the radially inner surface forms a welding surface. 
These surfaces may merge continuously with one another. A 
device 17 of this construction will enable the webs 3, 4 to 
be joined together and surgical towels cut therefrom in a 
particularly simple fashion, with the aid of only a few 
components. Furthermore, a device 17 constructed in this 
25 manner will result in soft joins in the product cut-out. 

The identical arrangements 1, 2 functioning to produce the 
webs 3, 4 are constructed in the manner described in 
Swedish Patent Application No. 92 02993-3 filed on the 12th 

30 October 1992 and to which reference is made for further 

details of the construction of these arrangements. It 
suffices to mention in the instant application that two 
layers 5, 7 and 6, 8 respectively are fed in between the 
anvil roller 27 and the ultrasonic horn 26, the layers 5, 

35 6 being advanced at a higher speed than the layers 7, 8. 

This results in wrinkles or pleats in the layers 5, 6, 
which are made permanent when the layers 5 and 7 and the 
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layers 6 and 8 respectively are bonded together by means of 
discrete fastening points, which extend over the complete 
surface of the surface in a regular pattern. The term 
"fastening points" as used here is also meant to include 
5 complete areas that are joined in a punctiform fashion, 

such as elongated connecting regions for instance, although 
the "fastening point" shall have a small extension in 
relation to the dimensions of the finished article. As will 
also be seen from Figure 1, the layers 5, 6 are comprised 
10 of two mutually joined layers 9, 10 and 11, 12 respective- 

ly, which are taken from storage reels 28, 29. The layers 
7, 8 are taken from storage reels 30. 

The invention thus provides a method whereby surgical 
15 towels can be produced simply and in a cost-favourable 

manner in a continuous process from smooth material wound 
on storage reels. 

Figures 6 and 7 illustrate a surgical towel 18C which has 
20 been manufactured by means of the af oredescribed method and 

cut-out in accordance with the pattern shown in Figure 4. 
The surgical towel 18C thus comprises two identical pieces 
3', A' of the three-layer webs 3, 4 having two wrinkled 
layers 9, 10 and 11, 12 respectively and a smooth layer 7 
25 and 8 respectively. The smooth layers face one another and 

the three-layer pieces 3', 4' are joined together around 
their peripheral edges and on both sides of the slit 22C. 
As will be seen from the cross-sectional view in Figure 6, 
the hanging strap 21C is reinforced with a strip 24C, for 
•30 instance a plastic strip, which extends along that edge 

part of the towel 18C of which the strap is an extension. 

The smooth layers 7 and 8 shall consist of a weldable 
material, and are preferably comprised of non-woven 
35 polypropylene fibres. In addition to enabling the webs 3, 

4 to be welded together, the layers are also intended to 
take-up tensile forces in the material pieces 3', 4', so as 
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to prevent the wrinkles in the layers 9, 10 and 11, 12 
respectively from being smoothed-out as a result of such 
tensile forces. The layers 7 and 8 have a surface weight of 
10-20 g/m^. 

The layers 10 and 12 shall be absorbent and are preferably 

comprised of a nonwoven material which includes absorbent 

fibres, for instance viscose fibres. These layers may 

advantageously comprise spunlace material. The layers may 

also include non-absorbent fibres, for instance polyester 

fibres, so as to impart to the layers sufficient strength 

to enable them to withstand the wrinkling and handling 

processes to which they ate subjected. The percentage of 

absorbent fibres present, however, should not be less than 

50%. The layers 10 and 12 have a surface weight of 20-100 
2 < * 

g/m . In addition to absorbing liquid the layers 10 and 12 
also have the purpose of quickly dispersing absorbed fluid 
and to impart a relatively high bulk to the composite 
surgical towel. The towel has a thickness of between 3-10 
mm, said thickness primarily depending on the size of the 
wrinkles. 



As with the layers 7 and 8, the layers 9 and 11 shall also 
be made of a weldable material, such as a nonwoven materi- 
al, for instance comprised of polypropylene fibres. These 
layers must also be liquid-permeable and the fibres in the 
layers 9, 11 may be treated with an agent which renders 
them hydrophilic, so as to facilitate the liquid absorbency 
of the layers 10 and 12. These layers also form the outer 
surface layers of the surgical towel and shall therefore 
have very little fuzz, i.e. the fibres in the layers 9 and 
12 shall be well bonded to one another so that only some or 
a very few fibres will loosen from the layers when the 
towel is used. Accordingly, the layers 9 and 11 may 
conveniently be comprised of spun-bonded nonwoven material. 
The surfaces 9 and 11 have a surface weight of between 10- 
20 g/m^. 
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Figure 8 illustrates schematically a plant for manufactur- 
ing surgical towels in accordance with a second, preferred 
embodiment of the invention. Similar to the plant illus- 
trated in Figure 1, the plant illustrated in Figure 2 
5 includes two identical plant arrangements 1 ' , 2 ' which 

function to wrinkle a layer of material and fasten this 
layer to another layer, said arrangements including an 
ultrasonic horn 26' and anvil rolls 27'. A first layer 31 
is fed from a storage reel 32 through the arrangement 1' at 
10 a higher speed than the speed of a second layer 33 taken 

from a storage reel 34, and the layers are welded together 
as they pass the ultrasonic horn 26' of the arrangement 1' 
to form a web 35 having a first, permanently wrinkled layer 
and a smooth second layer. The web 35 is then advanced as 
15 a second layer through the arrangement 2' and is there 

joined to a first layer 36 taken from a storage reel 37, 
this first layer being wrinkled and fastened to the smooth 
under surface of the composite web 35. In this way, there is 
produced a three-layer material web 3 8 having two outer, 
20 permanently wrinkled layers 31, 3 6 and a smooth intermedi- 

ate layer 33. The three-layer web 38 is then passed through 
an arrangement 39 in which individual surgical towels 40 
are cut from the web. In this Figure 8 embodiment, the 
arrangement 39 has the form of an ultrasonic arrangement, 
25 although other types of cutting tools may, of course, be 

used instead. The surgical towels 4 0 cut from the web are 
then transported on a conveyor 19' for packaging and 
sterilization. As in the case of the plant illustrated in 
Figure 1, the various layers are advanced through the plant 
30 with the aid of feeder rolls, for instance the feeder rolls 

15', 16' shown in Figure 8. In the case of the Figure 8 
embodiment, the wrinkled layers 31, 36 are comprised of 
single-layer material. The two outer, wrinkled layers are 
comprised of spun lace, nonwoven material, similar to the 
35 absorbent layers 10, 12 of the Figure 1 embodiment, 

although they include at least 10% weldable fibres, for 
instance polypropolene fibres. 
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The described surgical towels are less expensive to produce 
than multi-layer surgical towels made of textile or 
nonwoven material that must be sewn and twisted or hemmed, 
in particular when a separate hanging strap shall be sewn 
onto the towels. The inventive towels also have functional 
advantages over known surgical towels made of textile 
material or nonwoven material. One advantage is that the 
towels can be given well-bonded outer surface layers, which 
provides a surgical towel which has very little fuzz or 
"linters". Another advantage is that the wrinkles in the 
two outermost layers provide greater friction against 
contiguous material when using the towel than with a smooth 
nonwoven layer, which enables smooth organs to be held 
firmly more readily by the surgical towel and facilitates 
15 "mopping-up" of particularly highly viscous liquids. 

Wrinkling of the surfaces also gives the material a greater 
bulk, which enables the material to be gripped and handled 
more easily. Another advantage afforded by the de- 
scribed surgical towel over towels made of textile material 
is that the inventive towel will not collapse or lose its 
stability in a wet state, as will gauze towel or pad. 



20 



It will also be understood that the described embodiments 
can be modified in several ways within the scope of the 
25 invention. For instance, more than two webs can be combined 

to form a composite structure from which products are cut 
when thicker towels are required, for instance thicker 
surgical towels, pads, wads or compresses. Furthermore, the 
wrinkled layers may be comprised of more than two layers. 
The towel cut-outs may be folded-out and then folded to 
form thicker towels, and other fibres having similar 
properties can be used instead of the aforesaid fibre 
types. Instead of performing the wrinkling, combining and 
cutting-out steps in one continuous process on the basis of 
component layers rolled on storage reels, the inventive 
method can be carried out with premanuf actured webs which 
include a smooth layer and one or more wrinkled layers and 



30 



35 



wo 95/00097 



PCT/SE94/00624 



11 

which are rolled onto storage reels. The web combining and 
web cutting features of the method may be carried out in 
two consecutive steps instead of in one single step as in 
the described embodiment. If it is wished to avoid the 
5 wastage occasioned by the edge parts that remain on the web 

when cutting in accordance with the patterns illustrated in 
Figures 2-5, the mutually combined webs can be passed 
through the web combining and web cutting device with the 
aid of suitable conveyers. An absorbent layer of fluff pulp 
10 for instance can be inserted between the webs prior to 

bringing said webs together. The invention is therefore 
limited solely by the content of the following claims. 
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CLAIMS 

1. A method of manufacturing compresses, towels, surgical 
towels or like articles for absorbing blood and other wound 
fluids, characterized by mutually combining a first and a 
second web of material (3, 4; 35, 36), of which at least 
one web includes an absorbent first layer (5; 31) which is 
permanently wrinkled over the whole of its surface, and a 
smooth, second layer (7; 33) of thermoplastic material 
fastened to the first layer, and of which the second web at 
least includes a first layer (6; 3 6) which is wrinkled over 
the whole of its surface, wherein said first and second 
webs are combined with the wrinkled first layers (5, 6; 31, 
36) facing away from one another; and by mutually joining 
the two webs of material (3, 4; 35, 3 6) and cutting the 
articles (18; 40) to be manufactured from the thus joined 
webs. 

2. A method according to Claim 1, characterized by using 
webs of material (3, 4) which each include an absorbent 
first layer (5, 6) which is permanently wrinkled over the 
whole of its surface, and a smooth second layer of thermo- 
plastic material (7, 8) which is fastened to the first 
layer; joining the two webs together along the contours of 
the articles (18) to be manufactured; and cutting the 
articles from the thus joined webs in the join lines. 



3, A method according to Claim 2, characterized by 
joining the webs (3, 4) together and cutting the finished 
articles (18) from the webs in one single operation. 

4, A method according to Claim 3, characterized by 
joining the webs together and cutting the articles there- 
from with the aid of an ultrasound welding process. 

5, A method according to any one of Claims 1-4, charac- 
terized by forming a hanging strap (21B-21D) on the article 
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{18B-18D) when joining the webs (3, 4) together and 
cutting-out finished articles. 

6. A method according to Claim 5, characterized by 
5 forming the hanging strap (21B-21C) in one of the edges of 

the article (18B-18C9) extending longitudinally in the 
machine direction; and placing a reinforcing strip {24C) 
between the webs (3, 4) so that said strip extends in the 
region of the hanging strap of each article, 

10 

1 . A method according to any one of the preceding Claims, 
characterized by feeding the first layer (5, 6) to an 
ultrasound welding device (26, 27) at a speed greater than 
the speed of the layer (7, 8) to which the first layer is 
15 to be fastened, so as to permanently wrinkle each of the 

first layers of the material webs; and joining the layers 
together by means of a pattern of discrete fastening points 
which extend over the whole surface of the first layer- 

20 8. A method according to any one of the preceding Claims, 

characterized by feeding a third web of absorbent material 
in between the mutually facing smooth layers of the first 
and the second webs prior to joining said webs together. 

25 9. An article for absorbing blood and other wound fluids, 

such as a compress, towel or surgical towel, characterized 
in that the article includes two absorbent first layers 
(10, 12; 31, 36) which are wrinkled permanently over the 
whole of their respective surfaces, and at least one 

30 smooth, second layer (7, 8; 33) of thermoplastic material, 

said layers being joined together. 

10. An article according to Claim 9, characterized in that 
the article includes two smooth second layers (7, 8). 
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11. An article according to Claim 9 or 10, characterized 
in that the article includes a hanging strap (21B-21D) , 
which is formed integrally with the article (18B-18D). 

12. An article according to any one of Claims 9-11, 
characterized in that the first layer (5, 6) is comprised 
of a two-layer material (9, 10 and 11, 12 respectively). 
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